Recently, it has been demonstrated that high intensity focused ultrasound (HIFU) systems based on a phased-array transducer technology in combination with advanced real-time MRI guidance allow to perform motion compensated ablations on continuously moving organs, such as the liver and the kidney [1]. For full MR-guidance of this type of interventions, MRI has to full-fill two roles simultaneously: First, MRI has to provide anatomical information with high spatio-temporal resolution and low image latency in order to obtain target tracking information required for HIFU-beam steering. Second, motion corrected MR-thermometry represents the basis for retro-active control of the beam power and allows monitoring the progression of the ablation process. Although both roles are compatible, the need to full-fill their particular requirement simultaneously, leads generally to a sub-optimal volume coverage and precision of the thermometric measurements. As a potential alternative, this feasibility study investigates the possibility to use ultrasound (US) echography as an additional imaging modality for continuous target tracking, while performing simultaneously real-time MR-thermometry to guide the HIFU ablation process.

